Expression of histone and tubulin genes during spermatogenesis. Evidence of post-meiotic transcription.
The synchrony of spermatogenesis in the winter flounder has enabled us to examine the population of mRNAs expressed in each testis cell type, from spermatogonia to spermatids. Two of the most abundant sets of mRNAs in this tissue were those coding for histones and tubulins. The levels of histone mRNAs rose sharply at the onset of spermatogenesis, declined rapidly after the 1 degree spermatocyte stage, and were barely detectable in early spermatids. Histone genes were expressed again briefly in mid-spermatids, along with a spermatid-specific H3 mRNA-like transcript which was more than twice the length (1 100 nucleotides) of the H3 mRNA. Whereas the first and major round of histone mRNA synthesis appeared to be coupled to DNA replication, the second round of synthesis occurred after meiosis and coincided with the major reorganization of chromatin structure that takes place during the mid-spermatid stage of spermatogenesis. Levels of alpha- and beta-tubulin mRNAs increased 25-fold around the time of transition between spermatocytes and spermatids when sperm tail synthesis is initiated. These mRNAs appear to be utilized right away rather than stored, since the percentage of tubulin mRNA in the polysome fraction also increased at that juncture.